Mannheimia haemolytica leukotoxin binds cyclophilin D on bovine neutrophil mitochondria.
Mannheimia haemolytica is an important member of the bovine respiratory disease (BRD) complex that causes fibrinous and necrotizing pleuropneumonia in cattle. BRD is characterized by abundant neutrophil infiltration into the alveoli and fibrin deposition. The most important virulence factor of M. haemolytica is its leukotoxin. Previous research in our laboratory has shown that the leukotoxin is able to enter into and traffic to the mitochondria of a bovine lymphoblastoid cell line (BL-3). In this study, we evaluated the ability of LKT to be internalized and travel to mitochondria in bovine neutrophils. We demonstrate that LKT binds bovine neutrophil mitochondria and co-immunoprecipitates with TOM22 and TOM40, which are members of the translocase of the outer mitochondrial (TOM) membrane family. Upon entry into mitochondria, LKT co-immunoprecipitates with cyclophilin D, a member of the mitochondria permeability transition pore. Unlike BL-3 cells, bovine neutrophil mitochondria are not protected against LKT by the membrane-stabilizing agent cyclosporin A, nor were bovine neutrophil mitochondria protected by the permeability transition pore antagonist bongkrekic acid. In addition, we found that bovine neutrophil cyclophilin D is significantly smaller than that found in BL-3 cells. Bovine neutrophils were protected against LKT by protein transfection of an anti-cyclophilin D antibody directed at the C-terminal amino acids, but not an antibody against the first 50 N-terminal amino acids. In contrast, BL-3 cells were protected by antibodies against either the C-terminus or N-terminus of cyclophilin. These data confirm that LKT binds to bovine neutrophil mitochondria, but indicate there are distinctions between neutrophil and BL-3 mitochondria that might reflect differences in cyclophilin D.